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(57) rMAPOMexaHMMecKa» AOpHnpyiomafl rono- 
bk3 a^« pacujupeHnw ro4>pnpoDaHHoro rma- 
CTbipfl b o6caAHOM KonoHHe. .flopHMpyiomasj 
ro/iOBKa C0Aep)«MT Konyc-nyaHCOH c npoAO/ib- 
MbiMn npo<J)nnbHbiMii icaHaBKaMM. xopnyc c ca- 
Moyn/ioTMflioiueMCfl Tpy6w3TOM Ana<t>parMow. 
CTyneMHaTbiMM b nonepennoM ce'iennii okh3- 

MH M pa3Meil4eHHWMt1 B HMX BUABMXHWMM CeK> 

TOpa m ti , dy ncHHaT wmm b nonepeMHOM 
ceMeHMM. 4 M/1. 



I 



H3o6peTenne othocmtca k ycTpowcToaM 
Ana peMOHTa oScaAHwx ko/iohh hc^thhux, ra- 
30bux m APyrwx cxsaxcHH c uenbK) aoccraHoo- 
neMMfl repMeTHHHOCTH m ynpon hchms ct6hkm 
jco/iohhu nyTeM ycraHOBKM CTa/ibHoro n/iacTu- 
pfl m co3AaHMfl HanpnxeHHoA cwcteMu o6caA- 
Han Tpytia - nnacTupb. 

UeAb M3o6peTeMM5i - yec/iimeMMC 3<t><{>eK- 
twbhoctm pa6oTbi ro/iOBicn 3a cneT yae/iMMeHUfl 
paAwa/ibHoro ycnnwA Ha ceicropa n yaenime- 
Hue cpoKa cnyxc6u. 

Ha 4>wr. 1 npeACTaB/teHa AopHvipyiomaa 
ronoBra, npoAonwHuA pa3pea. b TpancnopT- 
hom nonoxeHMn; Ha 4>nr. 2 - AOpnupyiomaji 
ronoBKa, o6ujmm bha. b pa6oneM nonoxeHnw; 
Ha 4>nr. 3 - to ace. nonepeMHbiw paape3 npn 
pacujMpeHMM ceKTopoB b Tpy6e c MMHMManb- 
Hoft ToniMUHow CTenKM; Ha <t> M **> 4 - to ace. 
nonepeMHWfl pa3pe3 npw npuxcaTHM n/iacTbipfl 
b Tpy6e c MaiccMMa/ibHOfl to/iiuhhoh ctchkm. 

THApOMexaHMMecxaR AOpHHpytomaa ro/io- 

BKd COCTOMT H3 KOpnyCd 1 C OKH3MH, BblHO/l* 



hchmoto b buac ynopnwx <))naHueB 2 w um/uih- 
Apa-KAeTKM 3. 3axpen/ieHHOrt MeacAy 4>nanua- 
mm. 0kh3 xopnyca Bwno/iHeHbi cryneHMaTWMM 
b nonepeHHOM ceneHMH. Ha nycTOTenon 
CTBO.ibHOM MacTM xopnyca ra&KOH 4 33TRHyTbi: 
KOHyc-nyaHCbH 5. ynopnwe <J>naHi4bi 2 m um- 
/itniAP-KJieTica 3. Uw/ihhap-ki erica 3 <()MKCMpy- 
CTCfl Ta xmm o6paaoM. mto nnocxocTH 
CMMMeTpnn okoh xopnyca M yCTaHOB/ieHHblX B 
HMxcTyneHMaTbtx o nonepeHHOM nanpaBneHiiM 
ceKTOpoa 6 coBMeiuenw c n/iocxocTsiMM cmm- 
M6Tpnn npOAO/ibHbix npo4>^t/ibHbix KanasoK 
KOHyca-nyancoHa 5. HacTsonbHowMacTw Kop- 
nyca noA uw/inHAPOM-KneTKCM 3 m cexTopaMw 
G pa3MemeHa caMoyn/iOTHnioiAawcp Tpy6Ma- 
Ta» Aua<t)parMa 7, oaaMMOAeHCTByioiuafl c 

60/lblilHMH CTyneHHMH ceKTOpOB 6. 

YcTpOMCTBO pa6oTaeT cneAytoiuiiM o6pa- 
30M ( 4>nr. 2). 

npu cnycice b o6caAnyio xonoHHy 8 mmxc- 
Hdii kohbm ro<t>pwpoB3HHoro n/i3CTb4p« 9 pac- 
nonoxeH Ha KOnyce-nyaHCOHe 5. npuneM 
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Bomyrwe nyMM nnacTwpR eeeAeHU m ynnpaK)T- 
b npOAOAbHwe npo4>wibHbie xanaBKW xoHy- 
nyaHCona. rinacTbipb HaAeT Ha unaHrit 10 
M ero oepxMnvi xonen (frMxcwpyeTca topuom 
ch/iobux unnnHAPOB AopHa m/ivi ruApoMexa- 

HMMeCKOrO HKOpA. 

Rpw co3A3hhh pa6oMero AaoneHun ao- 
pHvipyiotnan ro/iOBKa bxoamt b n/iacTbipb. pac- 
ujupnn ero ao nnoTHoro xoHTaiaa c o6c3ahom 
rpyGofl. noA ASBneHiieM caMoyn/iOTHaiomMe- 
ca KOHUu uM/iMHAPMHecKOft Aua^psrMbi 7 
nnoTHO npn*MMatoTC« x CTeHxaM rnyxoro yr- 
ny6nemi« A, co3Aaaafl repMeTHMHOdb b pa6o-. 
qeft KaMepe npaxTMHecxM 6ea paAna/ibHoro 
pacwupeHwa. 

UeMTpa/ibHaR nacTb Awa+parMbi 7. pac- 
tuMpnncu bo 3 A^ ft ct ay ei Ha BUAow*Hsie cex- 
topw 6, npvixMMafl mx k hbaoxmmsm hnacTwpn 

Clpw 3tom ooanbHaA Mactb pacujwpaio- 
iueftc» Awa<|)parMbi ynwpaeTCfl b HenoABw*- 
h y k> BHyrpeHMK)»o • noaepxHOCTb 
UM/iMHAPa-KneTKit. 

Pa6oMue (J>yHxmw nepeneceHw na 6o/iee 
nposHyio m AonroBeHHyio MM/mHAPWMecxyK) 
nacTb AMa4)parMbi. 

. Un/iMHAPMMecKan AM3<t>ParMa, pacwwpa- 
flCb, ynwpaeTCfl sacTbio csoeft OHeuJMeft no- 
apxMOCTM 8 uM/iMHAP*x/ieTKy. B pesynbTaTe 
Ha AHa4>parMe bo3hwk3K>t npBMoyro/ibHbie 

BblCTynbl W/1M BnaAMHbl (B 3aBMCWM0CTM ot ctc- 
neHM BbJABM)KeHM» CeKTOpOB). COOTBeTCTByiO- 
mM€"OnOpHOft nOBepXHOCTH 0CH0B3HMH 

icaxAoro cexTopa. Be/wMMH3 BUABwaceHMa 
cexTopa Ko/ie6/ieTC« b 33bwcmmocth ot ioniuM- 

Hbl CT6HKV1 06C3AHOft Tpy6bl, Ha/IMMMW MM OT- 

cyTCTBHH nnacTwpfl. 

Ha <J>nr. 3 u 4 noxa33Hbi npeAenbHwe c/iy- 
nan BbiABMweHMH cexTOpoe noA Harpy3xoft: 
npvi pacujMpeHMWB jpy6e c MunvtMa/ibHOft Ton- 

lUWHOH CTeHKM (4>MI\ 3) H B Tpy6C C M3KCMMa/lb- 

Hoft TonmwHOft ctchkm c rwacTwpeM (<t>wr. 4). 
ycTynw» xoTOpue npn stom o6neraeT Ana<f>- 
parMa no nepwMeipy onopnoft noBepxHOCTM 
OCHOB3HHR cexrops. He npeBbiiuaiOT 3-3.5 mm. 
ripu crnaxeHHwx xpoMxax m MMHMManbHwx 
3a.3opax b oxHe mokay cexTOpOM m xopnycoM 
MCK/iK)M3eTCR npMMMH3 6ucTporo p33pyiueHMa 



peawHbi Awa^parMu: 3aTexaHne m noc/ieAyo- 
mee 33meM/ieHne. flawe b c/iyqae nopwBa am- 
a^psrMw Ha yciyne (nocne A"MTe/ib><or» 
3Kcn/iyaTauwM) b ro/iOBxe yA3eic« nerxo boc- 
5 cTdHOBHTb Heo6xoAMwoe AaofleHwe m 3aaep- 
uinTb ycT3H0BKy nn3CT«p« 6e3 ssapwft w 
ocnoxHeHnft. npw nopwae Awa^psrMbi yTenxa 

>KMAKOCTM B03M0)KMa TO/lbKO Mepe3 3330pbl B 

okh6 MOKAy ceKTOpOM w xopnycoM. npw xoao- 
10 bom nocsAxe cexTopa b oxne cyMMapHan n/i^- 
maAb 3a3opoo ne npeBbiujaeT 20-40 mm . 
yqiubiBan 6onbujoft xoa^MUMeHT conponiB- 
/leHMH yaxoro meneBHAHoro 333opa m nepe- 

KpblTHfl OCHOBHOH erO M3CTM pe3MH0ft 

15 AMa(J>parMU, Heo6xoAMMoe ASBueHwe homj 
. 6biTb nerno bocctshob/icho He3HaMMTenbHWM 

nOBbiUJeHHCM npOM3BOAWTe/lbHOCTM HacocHo- 

roarperaTa. 

CyMMapnoe paAwa/ibnoe ycMnwe. pa3sn- 
20 BseMoe ronoaxoft. nepeAsercn He na 12» a na 
6 BbiABMXHbixcexTOpoB. C/ieAOBaTe/ibHO. npw 
3tom *e pa6oneM AaoneHMw ycHnwe paAna/ib- 
Horo B03AeftCT8M* cexTopa na hcaoxcmm ro<t>- 
pw B03pacTaeT b Aaa pasa. hto rapsHmpyeT 
25 nonHoe npuxaine n^acrwpp. 



OopMyna M3o6peTeHM« 

TMAPOMexaHMMecxafl Aopnwpyiomasi rono- 
30 ftxa Ann paciuMpeHMw ro<t>pwpOBaHHoro nna- 

CTblpn, B 0&C3AH0M KO/IOHHC BK/HOMaK5lUa» 

KOHyc-nyaHCOH c npoAonbHUMM npo<|)HnbHbi- 
mh K3H3BKaMH, xopnyc c pa3MemeHHwMM B 
neM caMoynnoTH»ioiueftCB TpyfwaToft Awa<J>- 
35 parMOft m BbiABMXHbiMW cexTOpaMii, CTyneHna- 

T W M VI B CeMeHWM, yCTa HO B/ieHH WMW c 
B03MO^HOCTblO B33HMOAeftCTBMfl 60/1bUJeft 

cryneHbio c AMa<t)parM0ft. oi/iwMaioiuaflCfl 
TeM, mto. c uenhto yBenMMeHM» a^exTHBHOCTn 
40 pa60Tu ro/iOBKH 3a CMeT yse/HmeHwa paAManb- 
Horo ycnnM» na cexTopa m yoennMeHMn cpoxa 
cnyx6u, BbiABwuKHue cexTopa Bwno/iHeHbi 
• cTyneHMaTWMH e nonepeMHOM ceMeHMM, a xop- 
nyc MMeeT CTyneHMaTwe b nonepeMHOM cese- 
45 hum okh3 noA BUABKOKHbte cexTopa, npwMeM 
nnocxocTM cmmmctphm okoh xopnyca m npo- 
AonbHbix npo4>M/ibHbix xaHaaox xoHyca-nyaH- 
cona coBMemeHbi. 
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Hydrom#chonlcal hood for •xjxmtlon of cormaofod patch In coring 
spring - ho* slapped sectors matching similar housing and profiled 
groove* of conical punch 
Ctt-09421 1 

Addnl. Oota: PETROV S F. LEOYASHOV O A, KISELMAN M L 



Enhanced efficiency of the head for expanding the corrugated patch 
U due to the Increased thrust on the sectors, and Its longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the porti in the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hydromechanlcal head Is lowered In the casing string 18) 
so that the lower end of the corrugated patch (9) la on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch- The patch la held on the rod (10) and 
Its upper end la then fixed by the actuating cylinders of the mandrel, 
pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermeUclty of the working space. 
USE/ ADVANTAGE - Repair of casing strings of oil. gas and 
wiher boreholes by installing a steel patch. Enhanced effectiveness 
of the head is due to increased radial stress on the sectors. 
Bul.»/7.1.»2. (*pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical rain 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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